Objective: To identify the prevalence of recurrent wheezing in infants in the city of Curitiba, PR, Brazil. Results: A total of 1,364 infants (45.4%) had episodes of wheezing during their first 12 months of life, with onset at 5.5±3.1 months (mean ± standard deviation), and 678 (22.6%) had had three or more episodes. In 84.6% of the wheezing children treatment was with β 2 -agonists, with inhaled corticosteroids in 18.5%, oral corticosteroids in 24.3% and leukotriene receptor antagonists were used with 5.4%. The wheezing children exhibited nocturnal symptoms, intense difficulty breathing and visits to emergency services in the proportions of 58.9, 46.2 and 57.6%, respectively; 12.7% were admitted to hospital for asthma and 10.9% had had a medical diagnosis of asthma.
Introduction
The epidemiology of asthma has been the motivation for several studies with the most varied ranges of age. Widely publicized, the International Study of Asthma and Allergies in Childhood (ISAAC) initiative is a method utilized to identify the prevalence of asthma and allergic diseases in a uniform manner worldwide.
The ISAAC methodology consists of the administration of a written questionnaire (WQ) and/or a video questionnaire, with the WQ being most often used as it is low cost, self-administrable and independent of trained personnel.
These standardized questionnaires have been validated in several languages, including Portuguese. 1, 2 In phase I of ISAAC, 64% of the centers applied the written form of the questionnaire, with more than 300,000 participants and a prevalence of children with asthma during the previous 12 months varying from 1.6 to 36.8%. 3 After an average of 7 years, phase III of this project was carried out, in 56 countries and involving approximately 500,000 schoolchildren and adolescents. At the centers that assessed 6 to 7-year-old children, the prevalence of asthma had varied at 59%, with 64% exhibiting an increased number of asthmatics, whereas, at locations that investigated children aged 13 to 14 years, 77% demonstrated variation and 51%
found evidence that the prevalence of asthmatics had increased. 4 In Brazil, phase I of ISAAC was initially carried out using The prevalence of asthma in children under 5 years old has been little studied due to the difficulty in establishing a diagnosis of the disease in this age group and because other respiratory diseases cause wheezing and could be confused with all associated with asthma. In a one year cohort of 188 full term neonates from low income families, Mallol et al.
found that 80.3% of them had had an episode of wheezing during the first year of life, 43.1% had suffered three or more crises and 44.1% had wheezed during the first 3 months. 12 In the United States and England, cohort studies found evidence that the prevalence of infants who wheezed during the first year of life varied between 10 and 42%, and that from 8 to 17.2% suffered more than three episodes. [13] [14] [15] [16] Despite the different methods used to investigate the prevalence rates of wheezing and asthma in infants, these are still relatively unknown and a standardized and validated instrument is being employed in order to identify these rates.
The objective of this study was to identify the prevalence of recurrent wheezing in infants in Curitiba, PR, Brazil, using a standardized and validated WQ.
Methods
This study was carried out in the city of Curitiba, as part of 
Statistical analysis
Employing the ISAAC methodology and based on prevalence rates of wheezing of 30 and 25% at two different centers, the study power is 95%, with a significance level of 1% for this sample. 
Results
The study included 3,003 individuals, 1,522 (50.7%) of whom were male. Mean age at interview was 13.4±1.2 months. Birth weight was 3.2±0.6 kg, and current weight was suffered more than three episodes. [13] [14] [15] [16] Irrespective of the methods employed, the prevalence of wheezing and asthma in infants has not been reported, whether because of the lack of standardized instruments or the difficulties involved in diagnosing asthma in this age group.
In this study we observed a prevalence rate of 45.4%
infants with wheezing, with onset of crises at 5.5 months. The proportion of wheezing children who had suffered three or more crises was 22.6%, higher than in developed countries, but below that found in low-income families in Chile. [12] [13] [14] [15] [16] These differences may be related both to the level of socioeconomic and cultural development of the regions being studied and to the method that we used to determine prevalence, applying a WQ, in contrast with the other studies.
Diagnosing asthma in infants is made more difficult by other kind conditions that manifest with coughing, dyspnea and wheezing, in addition to the variety of wheezing phenotypes that have been described. [18] [19] [20] In order to aid with diagnosing asthma within this age group, CastroRodriguez et al. developed a clinical score including personal and family history of atopic disease that is easy to apply and has predictive value for asthma. have reduced the true prevalence of asthmatic children in our city, since around 70% of the probable asthmatics replied that they had never had asthma. 6, 23 When this instrument was validated for the study population, the question, "Has your baby had wheezing in the chest or bronchitis or whistling during his/her first 12 months of life?", confirmed by chest auscultation, exhibited better sensitivity. 17 The difference being that, in ISAAC data is dependent on the memories of those completing the questionnaire, whereas, in the case of EISL, the time elapsed between events was shorter, the child was more dependent on parents and the doctor confirmed the reply by physical examination.
If we observe the elevated proportion of probable asthmatics found by our study with that found by Riedi et al.,
either we are overestimating our data, or we are underestimating the data produced by applying the ISAAC questionnaire in Curitiba in 1995 and 2001. 11 These figures allow us to define the 22.6% of wheezing children who suffered three or more crises as probable asthmatics, assuming that the prevalence of adolescent asthmatics in Curitiba did not vary.
11
One possible limitation of this study is that the sample was a low-income population, which could result in bias, since rich and poor countries have exhibited different rates of wheezing infants in cohort studies. The question remains unanswered of whether the results would have been similar if the questionnaire had been applied to unequal social classes. 12 We conclude that the prevalence of recurrent wheezing is elevated among the infants of Curitiba, with early onset and high morbidity and possibly represents a significant proportion of asthmatics.
